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© Video recording apparatus. 



© A recording device for cassette tapes for record- 
ing a programme, such as a television programme, 
on a recording medium enclosed in a cassette (7). 
includes a data memory (11) in which at least data 
concerning the programme to be recorded, record- 
ing position data of the recorded programme on the 
recording medium, and cassette identity data are 
^recorded at the time of programme recording. 
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VIDEO RECORDING APPARATUS 



1 

This invention relates to video recording ap- 
paratus such as a video tape recorder (VTR) (also 
known as a video cassette recorder) and, in par- 
ticular, to the identifying of programme information 
for programmes recorded on a tape cassette. 

Recently, it has become more and more cus- 
tomary to record, for example, television pro- 
grammes on a domestic cassette-type VTR. for 
subsequent viewing. The standard recording time 
for ordinary domestic video cassette tapes is about 
two hours, and this recording time may be ex- 
tended using longer play modes to record up to six 
hours. Thus, it frequently occurs that several pro- 
grammes are recorded on the same cassette, and 
playing a desired programme involves a time-con- 
suming and laborious manual search operation 
consisting of repeatedly fast forwarding and playing 
and/or rewinding and playing to find the required 
programme. Similar problems arise when a pro- 
gramme is to be recorded onto a tape following the 
end of a previously recorded programme. 

It has been the customary to enter the data, 
such as the title of the recorded programme and/or 
the tape position as indicated by the tape counter, 
on a label affixed to the cassette housing or on a 
separate^card. as an aid to programme searching. 

However, when search data are entered on a 
label or the like, the relationship between the re- 
corded programme and the tape position cannot be 
intuitively grasped. When the tape counter value 
indicated on the VTR is entered as tape position 
data, the counter value may differ from the entered 
value for other .VTRs, and so the searching cannot 
be performed effectively. Furthermore, the use of 
the tape counter data requires that the tape counter 
be reset at some known position for each tape, 
such as the beginning of the tape, thereby requir- 
ing rewinding of each tape to the beginning. The 
tape counter must also be closely monitored during 
the search operation to stop the tape at the desired 
counter setting. 

In our Japanese published application 58/6853 
we have proposed a cassette comprising a label 
having a display section for determining the re- 
corded contents of the cassette tape, and having at 
least one side of a length corresponding to the 
recording time duration for the cassette, and a 
label mounting section provided with time gradu- 
ations, whereby the recording position and duration 
of the recorded contents may be intuitively and 
accurately understood. 

It is generally known that video cassette tapes 
may be roughly grouped into two types depending 
upon how they are used in the VTR. The first type 
of cassette is one in which the recorded contents 



are not erased but are preserved for a relatively 
long time, and the second type is one in which the 
recording is of a temporary nature for time-shift - 
viewing. 

5 Although the above-described data entry or 

labelling process for programme searching may be 
more or less effective with the first type of cas- 
sette, it is not convenient with the second type 
since it is necessary to erase and rewrite the entry 

io data or to re-affix labels for each recording. This 
bothersome task is frequently neglected, leaving 
the tapes with no recording data, or worse, with 
erroneous recording data from now erased pro- 
grammes. 

rs According to the present invention there is 

provided an apparatus for recording video signals 
of a plurality of programmes onto a magnetic tape 
of a tape cassette, the apparatus comprising: 
a recording means for recording a video signal of a 

20 programme onto a magnetic tape of a tape cas- 
sette; 

a display means for displaying at least one in- 
formation signal relating to said programme; and 
a control means for controlling said recording 
25 means and for supplying said at least one informa- 
tion signal to said display means, said at least one 
information signal comprising: 
identity information of the tape cassette, 
position information of the programme on the mag- 
30 netic tape, and 

further information relating to the programme. 

According to the present invention there is also 
provided apparatus for identification of material re- 
corded on a magnetic tape within a cassette by a 
as cassette recorder, the apparatus comprising: a 
memory for storing identification information of the 
material recorded on the cassette; 
a display for displaying selected identification in- 
formation; and a control means for inputting the 
40 identification information into said memory when 
the material is recorded onto the magnetic tape. 

An embodiment of the present invention may 
provide a cassette type recording device for re- 
cording a programme, such as a television broad- 
45 cast programme, on a recording medium enclosed 
in a cassette, such as a video cassette The device 
also includes a memory forming a data storage 
means in which at least the data concerning the 
programme to be recorded, is recorded at the time 
so of programme recording. This data may include 
such things as the recording date, the day of the 
week, the recording start time and finish time, the 
channel from which the programme has been re- 
corded, the record position data such as the tape 
position of the recorded programme on the record- 
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ing medium, and the cassette identification data. 

The embodiment may include a storage 
means, such as a random access memory (RAM), 
in which a variety of programme searching data are 
stored. It is thereby easy to rewrite, rearrange, 
display, or automatically search the data in such 
storage means. 

In addition, data from various data generators, 
such as record times indicators, recording position 
detection means or cassette identification means, 
may be automatically transferred to and stored in 
the storage means during recording of the pro- 
gramme, so that data entry operations may be 
conveniently dispensed with. 

By displaying data from the data storage 
means, it is easily possible to ascertain which 
programme has been recorded on which portions 
of the cassette. This is applicable to all types of 
cassette tapes. 

The invention will now be described by way of 
example with reference to the accompanying draw- 
ings, throughout which like parts are referred to by 
like references, and in which: 

Figure 1 is a functional block diagram of an 
embodiment of cassette type recording device ac- 
cording to the present invention as applied to a 
VTR; 

Figure 2 is a perspective view of a tape 
cassette employed in the embodiment of Figure 1 ; 

Figure 3 is a flow chart illustrating the opera- 
tion of an embodiment of the present invention; 

Figure 4 shows a display format for search 
data; and 

Figure 5 shows another example of a display 
format. 

In the embodiment of Figure 1 a VTR for 
recording a video programme, such as a television 
broadcast programme, onto a video cassette tape 
for personal entertainment is provided with a 
search data memory n. such as a random access 
memory (RAM). The memory 11 is provided within 
a central processing unit (CPU) system 10 com- 
prising a microprocessor. During recording of the 
television programme, search data concerning the 
programme to be recorded are recorded in the 
memory 11. Such search data can include data on 
the television broadcast programme, the tape posi- 
tion which indicates the position of the programme 
on the video tape, and identification data of the 
video tape cassette loaded in the VTR. The data 
concerning the programme may include the month, 
day of the month, day of the week, and programme 
start and finish times, as well as the channel from 
wh lC h the programme was recorded. It is of course 
possible to record non-broadcast telev.sion signals, 
such as cable programming, as well. 

The above-described tape position data may 
be computed on the basis of the values of the reel 



hub radii and tape thickness as a function of the 
tape cassette type (that is the playing or recording 
time duration of the cassette), the revolutions per 
minute of the supply reel, or the revolutions per 
s minute of the take-up reel. The tape position data 
are arranged for displaying the absolute position of 
the recorded programme from the beginning of the 
tape. The cassette identification data are used to 
identify the cassette when a plurality of cassettes 
to are used, and are therefore unnecessary when only 
a single cassette is used. 

As shown in Figure 1. the various search data 
may be obtained from, for example, a key input 
section 1, a tuner section 2. a timer section 3. a 
'5 tape counter section 4, a tape position detection 
section 5. and a cassette identification section 6. In 
the memory 11, there are supplied various key 
input data such as memoranda concerning a pro- 
gramme or command data for the cassette type. 
20 that is the recording or playback time duration of 
the cassette, from the key input section 1. Also 
supplied to the memory ti are the television 
broadcast stations selecting data from the tuner 
section 2; the data concerning the recording start 
25 and finish times corresponding to the television 
broadcast programme start and finish time from the 
time section 3; tape count data obtained from 
counting detection pulses of the rotation of a reel 
drive block from the tape counter section 4; tape 
30 absolute position data computed on the basis of. 
for example, the cassette type that is the recording 
or playback time duration of the tape cassette or 
the rpm ratio of the supply reel to the take-up reel 
from the tape position detection section; and iden- 
35 tification data of a cassette 7 loaded in the VTR 
from the cassette identification section 6. 

The cassette 7 is identified by the cassette 
identification section 6 by, for example, previously 
entering a read-out mark on a label 8 stuck on a 
<*o rear surface 7a of the cassette 7. as shown in 
Figure 2. A mark 9 is read out by, for example, 
optical read-out means within the VTR. As specific 
examples of the mark, it is contemplated to provide 
markings indicating identification numerals in a bi- 
45 nary form in marking frames 9a, 9b and 9c for a 
plurality of bits. In the present example, three such 
bits are provided. More specifically, the marking 
frames 9a, 9b and 9c are made to correspond to 
units "1". "2". and "4 W of the binary figures, with 
so the black-tinted frames being T, for representing 
binary "OOCT to "111" (0 to 7 . in the decimal 
system). A larger number may also be expressed 
by increasing the number of frames. 

The cassette identification section 6 is provided 
55 with optical read-out means consisting of a light 
emitting device 6a. such as a light emitting diode, 
and a light receiving device 6b. such as a 
photodiode. The binary numeral of the mark 9 is 
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optically read by sweeping the label 8 using the 
optical read-out means. A numeral 9F, which is a 
decimal representation of a binary numeral of the 
mark 9. may be entered in the vicinity of the mark 
9 for facilitating visual identification of cassettes 7. 
Although the mark 9 and the numeral 9F are en- 
tered by the user, one of a plurality of labels 8 on 
which different kinds of marks 9 and numerals 9F 
are printed in advance, may be selected and ad- 
hered ta the rear surface 7a of the cassette 7. A 
so-called: bar code or other like identification code 
may also be used for the marks 9. 

At least a portion of the function of the integers 
T to 6. may be implemented by software techniques 
in the CPU system 10. For example, a portion of 
the above data may be obtained from a timer 
function section of the usual programme recording. 
Thus, the programme start (recording start) time 
and programme finish time as set by the cus- 
tomary image recording appointment operation 
may be automatically transmitted on the occasion 
of the image recording of the programme to the 
search data memory 1 1 for storage therein. 

Various search data stored in the memory 11 
are displayed on a display section 20 by a key 
actuation at the key input section 1. 

Tape position data storage and various data 
display operations on the occasion of the image 
recording in the above-described VTR will be ex- * 
plained by reference to Figure 3. When the cas- 
sette 7 is loaded into the VTR at step Si in Figure 
3, identification data of the cassette 7. such as the 
mark 9 shown in Figure 2, are read and detected 
by the cassette identification section 6. 

The program then proceeds to step S2. where 
it is determined if the VTR is in the image record- 
ing mode, if the result of this step is NO. the 
program reverts to step S2 and if the result of this 
step is YES. the program proceeds to step S3. In 
step S3, the current tape position data are found at 
the tape position detection section 5 on the basis 
of the above-described reel rotation or other like 
data. 

In the next step S4, it is determined whether 
the image recording has just been started. If the 
result of this step is YES. the current position data 
at this time a r e stored in the memory 1 1 during the 
next step S5. The program then proceeds to step 
S5. If- the result is NO. the program proceeds to 
step S6. In the step S6. it is determined whether 
the' recording has terminated. If the result is NO. 
the program reverts to step S3. If the result is YES. 
the program proceeds to step S7 where the current 
tape position data are stored in the memory 1 1 

Thus, the steps S3 to S7 are performed in 
such manner that the current tape position is con- 
tinually computed during the image recording op- 
eration. Only the tape position data at the image 



recording start time and at the image recording 
end time are stored in the memory 1 1 . 

In the next step S8. it is determined whether *) 
the recording time is longer than a predetermined / 

5 minimum unit time interval. If the result is YES, the( 
data rearrangement is performed at the next step \ 
S9. In the next step S10, the data display is per- ! 
formed on the display section 20 to terminate the \ 
operation. In this manner, image recording time \ 

io intervals shorter than the minimum unit time inter- ' 
val are disregarded. 

In the data rearrangement step S9. the search 
data which has been disturbed by recording an- 
other new programme onto a previously recorded 

is programme is rearranged into order. After such 
data rearrangement, the data of each programme 
stored in the memory 11 is in keeping with the 
sequence from the tape start position. By using the 
memory 1 1 . data rewriting at the time of the re- 

20 recording may be facilitated. 

The display section 20 on which various search 
data are displayed in step S10 may be a phosphor 
display tube or a liquid crystal device provided on 
the front panel of the VTR. However, for a more 

25 detailed and clearer visual display, a cathode ray 
tune (CRT) for television receiver may also be 
employed for a so-called "on screen" display. A 
more specific display of the search data by the 
CRT will now be explained with reference to Figure 

30 4. 

In Figure 4 is shown a display screen 21 of the 
television receiver connected to the VTR. On the 
display screen 21, cassette identification data in 
the form of an identification number 22 is displayed 
35 at the centre top position, and a bar graph 23 
indicating the recording state on the tape is dis- 
played thereunder. An S L .mark. 24^mdicates Jhe 
start of the tape and_an_ E_mark 24E indicates the 
end" oMhe_ tape^ and a triangular arrow 24T in- 
40 dTcates the current tape position. These indicators 
are arranged directly above the bar graph 23. A 
numeral 25 indicating the sequence number from 
the start of the tape of the recorded programme, 
and an arrow 26 for locating or searching are 
45 arranged directly below the bar graph 23. 

Below the bar graph display zone, data con- 
cerning the recorded programmes are displayed in 
the form of a table in the programme sequence. 
More specifically, the programme number, record- 
so mg data, day of the week, the recording start time, 
the recording finish time, and the channel are each 
indicated in one row per recorded programme. It is 
also contemplated for the arrow 26 optionally to be 
set by designating a programme number, for ex- 
55 ample, by actuating a key in the. key input section 
1 of Figure I. By switching to an automatic locating 
mode, for example, the programme of the des- 
ignated programme number can be automatically 
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searched to reproduce the programme from its 
beginning. 

In the specific example shown in Figure 4, it is 
easily seen from the bar graph 23 that four sepa- 
rate programmes with programme numbers 1 to 4 
are sequentially recorded from the starting point of 
the tape, and that the recording time intervals of 
these programmes are. respectively. 1 hour. 20 
minutes. 30 minutes and 10 minutes in the order of 
the programme numbers. The recording data, day 
of the week, recording start time, recording finish 
time and channel for each of the programmes is 
clearly seen from the table in the lower half of the 
display screen 21. 

Although not shown, it is also contemplated to 
provide an indication of programme genres, such 
as a distinction between films, sports, news, music 
or drama, or the users own memoranda concerning 
the programme, which may be entered from the 
key input section 1 so as to be stored in the 
memory 11 . The mark indicating that the recorded 
programme has been reproduced and viewed (the 
reproduced mark) is also entered by the key input 
section 1 or displayed automatically in association 
with the above table or bar graph. 

The change in the display state of the search 
data which is caused by image recording is started 
from the current tape position of Figure 4. Record- 
ing of new material is begun at the 20-minute 
position from the beginning of the tape as shown in 
Figure 4, and terminated after 20 minutes as ex- 
plained by reference to Figure 5. In Figure 5, the 
programme material of programme number 1 is 
erased from a mid-position by the newly recorded 
programme. However, the beginning portion of the 
programme 1 remains unerased and can be lo- 
cated. Hence, the data concerning the programme 
is left as programme number 1. Since the newly 
recorded programme is placed at the second posi- 
tion from the start of the tape, the data concerning 
the programme are stored as programme number 
2 in the memory 11. The numbers for the pro- 
grammes having programme numbers 2, 3 and 4 in 
Figure 4 are incremented by one and thus become 
3. 4 and 5. respectively. In the tape zone from the 
end position of the recorded region of the pro- 
gramme number 2 to the beginning position of the 
recorded region of the programme number 3 
wh.cn is illustrated as a hatched portion of the bar 
graph 23 in the drawing, the contents of the pro- 
gramme portion 1 from 40 to 60 minutes of pro- 
gramme number "n- are recorded. However, 
since this programme portion cannot be located, it 
■s not identified in the search data. Although not 
shown, when the new programme is recorded over 
recorded regions of a plurality of programmes the 
programme number of the later positions becomes 
Progressively smaller. The rearrangement of the 



programme data sequence is performed in the step 
9 as described above. 

It will be appreciated from the foregoing that 
the laborious operation of entering data on labels 
5 may be dispensed with. The data rewriting on the 
occasion of re-recording may also be performed 
easily and automatically for cassettes on which re- 
recording is performed repeatedly. Since data may 
be rewritten automatically by transferring data from 
w the sections 2 to 6 to the memory 1 1 0 f the CPU 
system 10 during image recording, the data entry 
operation with the aid of the key input section i 
may be dispensed with. Meanwhile, in time record- 
ing, search data are stored automatically merely by 
'5 transferring various data for timer setting oper- 
ations, such as the day of the week, the recording 
start time, the recording end time and the channel, 
to the memory 1 1 at the time of the actual record- 
ing. The search data stored in the memory are 
20 displayed on, for example, the CRT screen of the 
television receiver so that the user can easily see 
which channel programme is recorded for how long 
in which portions of which tape cassettes. 

Although described 'in conjunction with a video 
25 cassette and recorder, the invention is of course 
applicable to other cassette formats, such as audio 
cassette tapes and each of the various video cas- 
sette formats. 
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Claims 



1 An apparatus for recording video signals of a 
plurality of programmes onto a magnetic tape of a 
35 tape cassette (7), the apparatus comprising: 

a recording means for recording a video signal of a 
programme onto a magnetic tape of a tape cas- 
sette (7); 

a display means (20) for displaying at least one 
40 information signal relating to said programme; and 
a control means (10) for controlling said recording 
means and for supplying said at least one informa- 
tion signal to said display means (20). said at least 
one information signal comprising: 
45 identity information of the tape cassette (7), 

position information ot the programme on the mag- 
netic tape, and further information relating to the 
programme. 

2. Apparatus according to claim 1 further corn- 
so prising detecting means for detecting said identity 

information from the cassette (7). 

3. Apparatus according to claim t or claim 2 
further comprising memory means (11) for storing 
said information signals when recording of a pro- 

55 gramme is finished. 

4. Apparatus according to claim 1, claim 2 or 
claim 3 wherein said control means (10) changes a 
state of said display means (20) when a new pro- 



gramme is recorded by said recording means on 
the magnetic tape. 

5. Apparatus according to any of the preceding 
claims wherein said display means (20) includes a 
bar graph (23). 

6. Apparatus according to claim 5 wherein said 
further information signals include signals corre- 
sponding to a date and time when the programme 
was recorded. 

7 Apparatus according to claim 6 wherein said 
further information signals include signals corre- 
sponding to a channel from which the programme 
was recorded. 

8. Apparatus according to any one of the pre- 
ceding claims further comprising means (8) for 
carrying said identity information, attached to the 
tape cassette (7). 

9. Apparatus for identification of material re- 
corded on a magnetic tape within a cassette (7) by 
a cassette recorder, the apparatus comprising: 

a memory (11) for storing identification information 

of the material recorded on the cassette (7); 

a display (20) for displaying selected identification 

information; and a control means (10) for inputting 

the identification information into said memory (11) 

when the material is recorded onto the magnetic 

tape. 

10. Apparatus according to claim 9 further 
comprising means for identifying a plurality of cas- 
settes (7) wherein identification information of ma- 
terial corresponding to ones of said plurality of 
cassettes (7) is stored in said memory (11) and is 
displayed on said display (20). 
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